In this paper, some new generalized retarded inequalities for discontinuous functions are discussed, which are effective in dealing with the qualitative theory of some impulsive differential equations and impulsive integral equations. Compared with some existing integral inequalities, these estimations can be used as tools in the study of differential-integral equations with impulsive conditions.
Introduction
In analyzing the impulsive phenomenon of a physical system governed by certain differential and integral equations, one often needs some kinds of inequalities, such as Gronwalllike inequalities; these inequalities and their various linear and nonlinear generalizations are crucial in the discussion of the existence, uniqueness, boundedness, stability, and other qualitative properties of solutions of differential and integral equations (see [ 
-] and references therein). In [], Lipovan studied the inequality with delay (b(t) ≤ t, b(t) → ∞ as t → ∞) u(t) ≤ c + t t  f (s)w u(s) ds + b(t) b(t  )

g(s)w u(s) ds, t  < t < t  , in [], Agarwal et al. investigated the retarded Gronwall-like inequality u(t) ≤ a(t) +
in , Yan [] considered the following inequality:
and gave an upper bound estimation. Because of the fundamental importance, over the years, many generalizations and analogous results have been established. However, the bounds given on such inequalities are not directly applicable in the study of some complicated retarded inequalities for discontinuous functions. It is desirable to establish new inequalities of the above type, which can be used more effectively in the study of certain classes of retarded nonlinear differential and integral equations. So in this paper, the following new integral inequalities are presented:
We give the explicit upper bounds estimation of unknown function of these new inequalities, some applications of these inequalities in impulsive differential equations are also involved.
Main results
We consider the inequality () first.
Theorem . Suppose that for t  ∈ R and t  ≤ t < ∞, the functions u(t), a(t), and g i (t), 
where
and c
Proof Let a(t)+z  (t) denote the function on the right-hand side of inequality (). Obviously z  (t) is a positive and increasing function, and it satisfies u(t) ≤ a(t) + z  (t),
Obviously,
we note that z  (t) is a positive and nondecreasing function on I with z  (t  ) = , and z  (t) ≤ z  (t), which satisfies
Consider the initial value problem of the differential equation
The solution of equation () is
Then by comparison of the differential inequality, we have z  (t) ≤ z  (t), so
This completes the proof. Now, we consider the inequality ().
) is continuous and nondecreasing function on [t  , t  ) and a  (t) ≥ . u(t) is a piecewise continuous nonnegative function on [t  , ∞) with only the first discontinuous points t i
Let
. . . First, we consider the following inequality on I  :
, and
Then we get
By comparison of the differential inequality, we have
 (t), and this inequality is equivalent to
Letting t = T, where T is a positive constant chosen arbitrarily, we get
()
For all t ∈ I  , we can obtain the following estimation by () and ():
Since it has the same style as (), we can use the same ways to obtain the estimation as (). Therefore
Let τ  (t) denote the function of the right-hand side of (), which is a positive and nondecreasing function on I  . Using mathematical induction, ∀k ∈ Z, when ∀t ∈ I k , the estimation is obtained. We have
This completes the proof.
We consider the inequality () now. 
()
Note that w(t) = v p q (t), then from (), we get
Moreover, with the assumption that q(t) = max{q  (t), q  (t)} + , we see
Then  (t) is a positive and nondecreasing function on I with  (t  ) =  and
, first, we consider the condition under which, for all t in [t  , t  ), we have
For all t ∈ [t  , T), where T ∈ I  , we get
Let  (t) denote the function on the right-hand side of (), which is a positive and nondecreasing function on I  with  (t  ) = , and  (t) ≤  (t). For all t ∈ [t  , T), differentiating 
